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Abstract

We investigated how focus was prosodically realized in
Taiwanese, Taiwan Mandarin and Beijing Mandarin by
monolingual and bilingual speakers. Acoustic analyses showed
that all speakers raised pitch and intensity of focused words,
but only Beijing Mandarin speakers lowered pitch and
intensity of post-focus words. Cross-group differences in
duration were mixed. When listening to stimuli from their own
language groups, subjects from Beijing had over 80% focus
recognition rate, while those from Taiwan had less than 70%
recognition rate. This difference is mainly due to
presence/absence of post-focus compression. These findings
have implications for prosodic typology, language contact and
bilingualism.

Index Terms: focus, language contact, bilingualism

1. Introduction

An important issue about prosodic focus is whether and how it
can be realized in a tone language. Lexical tones, which use F
as their major acoustic carrier, are in apparent conflict with
focus, which is known to also use F, variations as its major
acoustic correlate [2, 10, 11]. Thus it is possible that the
presence of lexical tones in a language would prevent F, from
being used to encode focus [7]. However, research on
Mandarin, a tone language, and Japanese, a pitch accent
language, has shown that focus can be realized by F,

variations that are independent of those due to lexical contrasts.

In particular, a common way to realize focus is to not only
expand the on-focus pitch range but also compress the post-
focus pitch range [6, 8, 10, 13]. This way of realizing focus
seems to be highly effective, as suggested by perceptual
results [8].

The manner of focus realization in Mandarin as found in
previous research [8, 13], might suggest that this is a common
feature of the Chinese language family. But a recent study has
shown that in Taiwanese, which is a branch of Southern Min
Chinese (Min Nan Hua) spoken in Taiwan, duration is a more
consistent cue than F, for signaling focus [9]. A close
inspection of [9], however, shows that the focus related
duration pattern in Taiwanese is not very different from that in
Beijing Mandarin [13]. Thus it is not yet clear whether and
how focus is prosodically realized in Taiwanese. In the present
study we tried to answer this question by directly comparing
the production and perception of focus in Taiwanese, Taiwan
Mandarin and Beijing Mandarin.

Beijing Mandarin is the local dialect of the City of Beijing,
but its phonetic system is also the basis of Standard Chinese,
the official language of mainland China. Taiwan Mandarin, is
a variant of Mandarin spoken in Taiwan. Although once
homogeneous with Standard Chinese, at least by definition, it
now has noticeable differences in vocabulary, grammar [4]
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and pronunciation [5] from its mainland counterpart. Mandarin
was strongly promoted by the Nationalist government until the
1980s, and it remains dominant in Taiwan. However, with the
largest ethnic group Hoklo, Taiwanese was also spoken widely
at home and among friends. Today, most people in Taiwan are
bilinguals, fluent in both Taiwanese and Taiwan Mandarin.
Over the years, Taiwan Mandarin has acquired many
Taiwanese features in both syntax [4] and phonology [17].
However, given the functional importance of focus, we
expected little change in focus realization in Taiwan Mandarin
from that in Beijing Mandarin. So it could serve as a good
control to highlight the difference in focus realization in
Taiwanese.

2. Method
2.1. Production experiment

2.1.1. Stimuli

The target sentence is made up of three words consisting of
syllables with identical underlying tones (tone 1, high-level) in
both Mandarin and Taiwanese, as shown in Table 1. Although
the lexical items in this sentence are the same, for Taiwanese,
the tone of the 1st, 3rd and 4th syllables changes into tone 7
(mid) due to a tone sandhi rule [3].

Table 1. Target sentences in Taiwanese and Mandarin.
The numbers in the transcription indicate the
underlying tone

Word 1 Word 2 Word 3
Characters LA EE Fk
& gloss “mother” “stroke” “kitty”
Taiwanese | 1 a1y foopl/ | /niaulmil/
transcription
Mandarin | o 1 mal/ /mol/ | /maolmil/
transcription

Table 2. Precursor questions in Mandarin for eliciting

Sfour types of focus.
Focus | Precursor questions | English translation
None |[EH{RE RAEE? | What do you see in the picture?
Initial | FEAEESHIK? Who is stroking the kitty?
Medial | #5855 50K T2 | What is Mom doing to the kitty?
Final |MRS7ERAHEE? What is Mom stroking?

To elicit focus on different words in the sentence, a picture
illustrating “Mom is stroking the kitty” was prepared. And a
set of precursor questions, each asking about a specific aspect
of the picture, were used to elicit one of four types of focus:
none, initial (on word 1), medial (on word 2), and final (on
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word 3), as shown in Table 2. The target sentences and their
precursor questions were randomized and repeated five times.
Thus there were 4 foci x 5 repetitions = 20 sentences for each
language.

2.1.2. Subjects

Four groups of 8 speakers, each with 4 males and 4 females,
participated as subjects, as shown below.

Group 1: Monolingual Taiwanese, age 28-58

Group 2: Monolingual Taiwan Mandarin, age 26-60

Group 3: Bilingual Taiwanese and Taiwan Mandarin, age 28-
32

Group 4: Monolingual Beijing Mandarin, age 18-30

Each monolingual speaker recorded one set of data, in
Mandarin or Taiwanese, while bilingual speakers recorded two
sets of data, in both Mandarin and Taiwanese. To guarantee
minimal dialectal variability in Taiwanese, only speakers born
and raised in Kaohsiung and Tainan were recruited as
Taiwanese subjects. None of subjects reported having any
speech disorders.

2.1.3. Recording procedure

Each recording session took place in a quiet room. For the
recording sessions in Taiwan, the speech was directly digitized
into a SONY Hi-MD (MZ-RH1) using a unidirectional
microphone (Audio-Technica AT 9470) placed about 5 to 10
inches from the subject’s lips. For the recording sessions in
Beijing the speech was digitized into a computer by a
24Bit/96K Firewire Recording System (PreSonus Firebox)
using condenser microphone (Rode NT1-A). During each trial
the experimenter read aloud the precursor question, and the
subject read aloud the target sentence as an answer to the
question.

2.1.4. Analysis and results

The extraction of F, contours was done with a procedure that
combines automatic vocal pulse marking by Praat [1] and
manual rectification using a custom-written Praat script [14].
The script then generated a locally smoothed F, contour for
each sentence, and computed mean F;, mean intensity and
duration of each syllable. Figure 1 displays time-normalized
mean F, contours produced by all speaker groups.

In Figure 1 the mean F, contours of Taiwanese, by both
monolingual and bilingual speakers, show very little
difference across the 4 focus conditions (Figs. 1a, 1c). Larger
differences can be seen in the F, contours of Taiwan Mandarin
speakers, especially those by monolingual speakers (Figs. 1b,
1d). However, in all these cases post-focus F, in initial and
medial focus sentences does not go below the F, of the
corresponding words in the no focus condition. In contrast,
post-focus Fy is substantially lowered in the case of Beijing
Mandarin (Figure le).

Figure 2 displays the differences in mean F, mean
intensity and duration between the on-focus words and the
their no-focus counterparts. It can be seen that on-focus raising
of Fy (Fig. 2a), intensity (Fig. 2c¢) and duration (Fig. 2e) is
produced by all speaker groups, and often more by speakers
from Taiwan than by those from Beijing. In contrast, only
Beijing Mandarin speakers produced post-focus lowering of F,
and intensity (Fig. 2b, 2d). Two-way (speaker group, focus
type) mixed ANOVAs showed significant effect of speaker
group on on-focus duration change (F[4,35] = 4.09, p = 0.008),
but not on on-focus change in mean F, or mean intensity.
Another set of two-way ANOV As showed significant effect of
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speaker group on post-focus change in mean F, (F[4,35] =
12.32, p <.0001), mean intensity (F[4,35] = 3.516, p = 0.0163)
and duration (F[4,35] = 2.81, p = 0.0401). But as can be seen
in Figure 2f, post-focus duration is lengthened rather than
shortened by speakers from Taiwan except monolingual
Taiwan Mandarin speakers.
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Figure 1: Time-normalized mean F, contours

produced by 4 speaker groups. Each curve is an
average of 40 repetitions by 8 speakers. The vertical
lines indicate syllable boundaries. The solid thin
curves are from the no-focus condition.

2.2. Perception experiment

2.2.1. Stimuli

All the stimuli came from sentences recorded in Experiment 1.
For each language group, three speakers were selected based
on their mean standard deviation of all F,, point across the four
focus conditions: those with maximum, minimum or median
standard deviations. All 5 tokens recorded for each of these
three speakers were used. So, for each language group, there
were 4 foci x 5 repetitions x 3 speakers = 60 tokens.
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Figure 2: Differences in mean F), intensity and duration
between on- and post-focus sentences and the no-focus
sentences. Data from Beijing Mandarin (Beijing),
bilingual Taiwan Mandarin (Bi-M), bilingual Taiwanese
(Bi-T), monolingual Taiwan Mandarin (Mono-M) and
monolingual Taiwanese (Mono-T) speakers.
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2.2.2. Subjects

Four groups of listeners, as shown below, participated as
subjects, each listening to focus samples from their own
matched language groups. The bilingual group listened to both
Taiwanese and Taiwan Mandarin stimuli produced by
bilingual speakers. Listeners had no self-reported speech and
hearing disorders.

Group 1: 10 monolingual Taiwanese speakers, 5 females, 5
males, age 46-60.

10 monolingual Taiwan Mandarin speakers, 5
females, 5 males, age 25-40.

Group 3: 10 bilingual speakers, 5 females, 5 males, age 28-52.
Group 4: 11 monolingual Beijing Mandarin speakers, 6

females, 5 males, age 18-23.

Group 2:

2.2.3. Listening procedure

Subjects were asked to listen to the sentence “Mama bong
niaumi” (Taiwanese) or “Mama mo maomi” (Mandarin) and
judge which of the three words, or none of the words, was
emphasized. They were given five practice trials before the
real trials without feedback on the correctness of their answers
so as not to be biased in any way. In each trial the stimulus
sentence was played only once. The perception experiment
was done using ExperimentMFC in Praat.

2.2.4. Results

Table 3 shows the confusion matrix of focus perception. It can
be seen that the overall focus recognition rate is higher for
Beijing listeners than for Taiwan listeners. A two-way
(speaker group, focus type) mixed ANOVA showed
significant effect of speaker group (F[4,46] = 14.73, p <.0001),
but no effect of focus. There was a significant interaction of
speaker group and focus type (F[12,138] = 14. 2.11, p =
0.0202). This interaction is due to the fact that the greatest
differences between the Beijing and Taiwan listeners are for
initial and medial focus as can be seen in Table 3, for which
compression of post-focus F, and intensity is possible. For
final focus and no focus, Beijing listeners did not do much
better than the other listeners.

3. Discussion

The acoustic analyses in Experiment 1 and perceptual tests in
Experiment 2 demonstrate that there are clear differences in
the manner of prosodically realizing focus between Taiwanese
and Taiwan Mandarin on the one hand and Beijing Mandarin
on the other. Acoustically, the main difference is in terms of
the presence and absence of post-focus compression of both F
and intensity: In Beijing Mandarin, F, and intensity of post-
focus words are substantially lowered, while in Taiwanese and
Taiwan Mandarin, spoken by both monolingual and bilingual
speakers, such post-focus compression is entirely absent. At
the same time, all the speakers increased F,, intensity and
duration of on-focus words. There is virtually no reduction of
the duration of the post-focus words, and in fact post-focus
duration is increased in Taiwanese by both monolingual and
bilingual speakers, and in Taiwan Mandarin by bilingual
speakers. Thus they increased the duration of all syllables
whenever there is a focus anywhere in the sentence, which
does not seem to be an effective way of encoding focus,
judging from the perception results.

The results of the perception tests demonstrate the
importance of post-focus compression for effective encoding
of focus. This is seen in the fact that without such compression
in Taiwanese and Taiwan Mandarin, focus recognition rate is



substantially lower than in Beijing Mandarin, and in the fact
that even for Beijing Mandarin, when such compression is not
possible in final focus, the recognition rate is similar to
Taiwanese and Taiwan Mandarin.

Table 3. Confusion matrix of focus perception (%) by
4 groups of listeners listening to utterances by their
own language group. Bold face indicates correct focus

identification.
Listener W None Initial Medial Final
group  original
None 50.7 220 16.0 10.7
Taiwanese Initial 293 59.3 5.3 6.7
Medial 220 193 453 14.0
Final 30.7 6.7 8.7 54.7
None 66.0 133 18.0 2.7
Taiwan Initial 32.0 63.3 4.0 0.7
Mandarin Medial 18.7 4.7 73.3 33
Final 21.3 2.7 8.0 68.0
None 713 147 107 33
Bilingual Initial 273 613 10.0 1.3
Taiwanese Medial 18.0 2.7 73.3 6.0
Final 23.3 0.7 8.0 68.0
None 720 11.3 6.7 10.0
Bilingual Initial 353 52,0 9.3 33
Mandarin Medial 253 6.0 63.3 5.3
Final 320 4.7 10.7  52.7
None 78.8 6.7 7.3 7.3
Beijing Initial 79 909 1.2 0
Mandarin Medial 6.7 0.6 92.7 0
Final 27.9 0 5.5 66.7

One of the most unexpected outcomes of the present study is
the finding that Taiwan Mandarin, which is closely related to
Beijing Mandarin, realizes focus in a manner very similar to
that of Taiwanese. Taiwan Mandarin was originally included
in the study as a control for highlighting the focal differences
between Mandarin and Taiwanese. To our surprise, its focus
realization turned out to be much more similar to Taiwanese
than to Beijing Mandarin. This assimilation may have been the
result of an intimate contact between the two languages in
over 60 years [12]. An important form of this intimate contact
is through bilingualism, which has been highly common in
Taiwan in the past decades [12].

That post-focus compression as a focus encoding strategy
can be either present or absent in languages/dialects as similar
as Beijing and Taiwan Mandarin suggests that its adoption is
independent of the tonal typology of the language. The “loss”
of such encoding strategy by Taiwan Mandarin through its
contact with Taiwanese suggests that its presence/absence is
more closely related to historical changes through language
contact. Such a hypothesis of course can be verified only by
examining many more languages of the world.

4. Conclusions

The present findings show that even very closely related
languages can have rather different ways of realizing focus.
Such difference is independent of whether the language is
tonal, as Taiwanese, Taiwan Mandarin and Beijing Mandarin
are all tonal, or whether there are morphosyntactic means to
indicate focus, as they exist in both Mandarin and Taiwanese.
The case of Taiwan Mandarin is especially revealing, as it is
phonetically very similar to Beijing Mandarin, and yet its
focus realization is more similar to Taiwanese, with which it
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has been in close contact for several generations.

The present data have once more demonstrated the
perceptual importance of post-focus compression — reducing
the pitch range and intensity of post focus words. The presence
of such compression in initial and medial focus in Mandarin
lead to over 90% focus recognition, whereas the lack of it in
final focus in Beijing Mandarin and in all types of focus in
Taiwanese and Taiwan Mandarin lead to less than 75% of
focus recognition.

Our findings thus call for large scale typological
investigations of the world’s languages to test the hypothesis
that post-focus compression spreads through language contact
rather than arising automatically due to the tonal
characteristics of each language. Our data also suggest the
importance of using systematic experimental control in such
investigations, including eliciting focus with context, using
identical target sentences, taking measurements from both on-
focus and off-focus syllables, and the inclusion of a no focus
condition as the base line for comparison.
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